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11 
providing a substrate 

12 
forming a base layer on the substrate 

13 
forming an buffer layer on the base layer 

14 
forming a recording layer on the buffer layer 
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PERPENDICULAR MAGNETIC RECORDING 
MEDUMAND METHOD FOR FABRICATING 

THE SAME 

FIELD OF THE INVENTION 

0001. The present invention relates to a recording medium 
and method for fabricating the same, in particular, to a mag 
netic recording medium and method for fabricating the same. 

BACKGROUND OF THE INVENTION 

0002 The magnetic recording medium is a technique that 
utilizes the essential magnetic hysteresis feature of the 
recording medium to store and reproduce data. The basic bit 
“1” and “O'” of a digital data are represented with different 
magnetized direction of the recording medium, so as to store 
these bit information. 
0003. The conventional recording schemes for storing 
information could be categorized into two types in accor 
dance with the magnetic moment direction of the recording 
bit for the magnetic recording medium, which types are 
respectively a horizontal and a vertical recoding schemes. At 
present, the horizontal recording scheme is the most fre 
quently used recording scheme. In the conventional horizon 
tal recording scheme, the magnetic moment of recoding bit is 
laid on a surface of a thin film in parallel; however, once one 
would like to enhance the recording density of a magnetic 
medium and then tries to shrink the size of the recording bit, 
the demagnetizing field would thus be correspondingly 
increased, which causes the magnetic moment unstable. At 
the time, the written-in data become vulnerably vanished 
because of the bad thermal stability for the recording bit, 
which fails in meeting the requirement for the ultra highly 
recording density. 
0004 As to the aspect of the vertical recording scheme, the 
magnetic moment of recoding bit is perpendicular to a Surface 
of a thin film. Once the size of the recording bit is shrunk, the 
recording particles will form a parallelepiped pillar architec 
ture, so that the demagnetization field thereof becomes 
Smaller whereby the unstable magnetic toque resulted from 
shrinking particles could be overcome, so as to completely 
preserve the recorded information. In particular, a granular 
perpendicular magnetic recoding medium possesses better 
thermal stability and recording resolution. As compared with 
the horizontal type recording medium, the granular perpen 
dicular magnetic recoding medium could effectively promote 
the recording density for the recoding medium. 
0005. In order to reduce the magnetization transition jitter 
noise and to maintain enough medium signal to noise ratio 
(SNR) for the granular perpendicular magnetic recoding 
medium, in general, the magnetic recording particles are fur 
ther shrunk to nano-scaled size. Nevertheless, such shrinkage 
will cause magnetic thermal instability for the granular per 
pendicular magnetic recoding medium system. 
0006. In order to overcome the mentioned drawbacks of 
the prior art, a perpendicular magnetic recording medium and 
method for fabricating the same are provided. 

SUMMARY OF THE INVENTION 

0007. A perpendicular magnetic recording medium and 
method for fabricating the same are provided in the present 
invention. A plurality of non-magnetic particles are first 
formed in the recording layer of the magnetic recording 
medium so as to be regarded as the pinning sites. While the 
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distances between couples of the plurality of non-magnetic 
particles are Smaller than the sizes of the crystal granules of 
the magnetic particles, the magnetic Zone is prone to move 
along a boundary consisting of the non-magnetic particles, 
rather than to move along a boundary consisting of the crystal 
granules of which the particles consist. Therefore, the size of 
the magnetization transition Zone could be directly shrunk 
whereas the size of the crystal granules is unnecessary to be 
shrunk. The poor thermal stability for the ultra small mag 
netic crystal granules could be improved according to the 
present invention, so that the magnetization transition jitter 
noises are reduced and the SNR is enhanced. 
0008 According to the first aspect of the present inven 
tion, a magnetic recording medium is provided. The magnetic 
recording medium including a substrate; a base layer dis 
posed on the Substrate; an intermediate layer disposed on the 
base layer; and a recording layer disposed on the intermediate 
layer and including a magnetic matrix and a plurality of 
non-magnetic particles percolated in the magnetic matrix. 
0009 Preferably, the substrate is a glass substrate. 
0010 Preferably, the base layer is one selected from a 
group consisting of a chromium-contented layer, a chromium 
based alloy and a magnesium oxide layer. 
0011 Preferably, the intermediate layer is one of a plati 
num-contented layer and a platinum based alloy. 
0012 Preferably, the magnetic matrix is one selected from 
a group consisting of an iron platinum layer, a cobalt platinum 
layer and an iron platinum and cobalt platinum based mag 
netic alloy. 
0013 Preferably, each of the plurality of the non-magnetic 
particles is one selected from a group consisting of a carbon, 
a boron oxide, a titanium oxide, a Zirconium oxide, a silicon 
oxide, a magnesium oxide, a hafnium oxide, a manganese 
oxidize, an aluminum nitride, a silicon nitride and a combi 
nation thereof. 
0014 Preferably, each of the plurality of the non-magnetic 
particles has a size ranged from 1 nm to 12 nm. 
00.15 Preferably, the plurality of the non-magnetic par 
ticles are ones of nano-scaled holes and cavities. 
0016 Preferably, the nano-scaled holes and cavities have 
sizes ranged from 1 nm to 30 nm. 
0017 Preferably, the plurality of the non-magnetic par 
ticles have a shape selected from a group consisting of a 
spherical shape, a pillar-shape, a cylindrical shape, a paral 
lelepiped pillar and a hexagonally parallelepiped pillar. 
0018 Preferably, the plurality of the non-magnetic par 
ticles in the recording layer have a volume ratio between 0% 
to 50%. 
0019 Preferably, the base layer, the intermediate layer and 
the recording layer have the thicknesses ranged respectively 
from 5 nm to 200 nm, from 0.5 nm to 20 nm and from 5 nm to 
50 nm. 
0020. According to the second aspect of the present inven 
tion, a magnetic recording medium is further provided. The 
magnetic recording medium including a Substrate; a base 
layer disposed on the Substrate; an intermediate layer dis 
posed on the base layer; and a magnetic recoding layer, in 
which a plurality of holes are percolated, which is disposed on 
the intermediate layer. 
0021. According to the third aspect of the present inven 
tion, a magnetic recording medium fabricating method is 
provided. The magnetic recording medium fabricating 
method including (a) providing a Substrate; (b) forming a base 
layer on the Substrate; (c) forming an intermediate layer on 
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the base layer; and (d) forming a magnetic layer on the inter 
mediate layer to have a plurality of non-magnetic particles are 
formed therein; and (e) percolating the plurality of non-mag 
netic particles in the magnetic layer. 
0022 Preferably, the base layer, the intermediate layer, the 
magnetic layer and the plurality of non-magnetic particles are 
formed by a sputtering process. 
0023 Preferably, the base layer and the intermediate layer 
are formed at a first temperature ranged from 200°C. to 400° 
C. and the magnetic layer and the plurality of non-magnetic 
particles are formed at a second temperature ranged from 
200° C. to 600° C. 

0024. According to the fourth aspect of the present inven 
tion, a magnetic recording medium fabricating method is 
provided. The magnetic recording medium fabricating 
method including (a) providing a Substrate; and (b) forming a 
dual layer including a base layer and a magnetic layer with a 
plurality of percolated non-magnetic particles on the Sub 
Strate. 

0025 Preferably, the dual layer is formed by a sputtering 
process. 
0026. Preferably, the dual layer is formed at a temperature 
ranged from 200° C. to 600° C. 
0027. The foregoing and other features and advantages of 
the present invention will be more clearly understood through 
the following descriptions with reference to the drawings: 

BRIEF DESCRIPTION OF THE DRAWINGS 

0028 FIG. 1 is flow chart illustrating fabricating steps of a 
perpendicular magnetic recording medium according to the 
present invention; 
0029 FIG. 2(a) is a diagram illustrating the microstruc 
ture before and after the non-magnetic particles are added; 
0030 FIG. 2(b) is a diagram illustrating the cross section 
of the magnetic recording medium according to the present 
invention; 
0031 FIG.3(a) and FIG.3(b) are respectively the X-ray 
diffractive pattern illustrating for different MgO contents 
contained in the FePt—MgO magnetic recording layer of the 
magnetic recording medium and the bright field image of 
high resolution electronic microscope (HRTEM) thereof 
according to the present invention; 
0032 FIG. 4 is a diagram illustrating the relationship of 
MgO contents with respect to the ordering parameter (S) 
thereof and the MgO contents with respect to the vertical 
coercive force (HL) thereof in the recoding layer of the 
magnetic recording medium according to the present inven 
tion; 
0033 FIG. 5 and FIG. 6(a)-(f) are respectively the X-ray 
diffractive pattern illustrating the FePt—MgO/MgO dual 
layer structure with different MgO contents (0-6.13 Vol.%) 
and the bright field image of HRTEM thereof; 
0034 FIG. 7 is a diagram illustrating the relationship of 
MgO contents in the FePt MgO/MgO dual-layer structure 
with respect to the vertical coercive force (HL) thereof in the 
magnetic recording medium according to the present inven 
tion; 
0035 FIG. 8 is a diagram illustrating the relationship of 
the MgO contents distributed in the FePt MgO/Pt/Cr triple 
layer structure with respect to the initial magnetic amount 
thereof, and 
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0036 FIG. 9 is a diagram illustrating the cross-section 
structure formed by the non-magnetic particles contained in 
magnetic matrix according to the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

0037. The present invention will now be described more 
specifically with reference to the following embodiments. It 
is to be noted that the following descriptions of preferred 
embodiments of this invention are presented herein for the 
aspect of illustration and description only; it is not intended to 
be exhaustive or to be limited to the precise from disclosed. 
0038 Please refer to FIG. 1, which is flow chart illustrat 
ing fabricating steps of a perpendicular magnetic recording 
medium according to the present invention. The steps of the 
method are briefly introduced as follows: first, providing a 
Substrate as shown in step 11; forming a base layer on the 
substrate as shown in step 12; forming a buffer layer (or could 
be termed as a intermediate layer) on the base layer as shown 
in step 13; finally, forming a recording layer on the buffer 
layer shown in step 14, wherein the recording layer consists of 
a magnetic matrix and a plurality of non-magnetic particles 
distributed in the magnetic matrix and the distances among 
the plurality of non-magnetic particles are Smaller than the 
sizes of the magnetic crystal granules. The perpendicular 
magnetic recording medium according to the present inven 
tion is then made in accordance with the preceding descrip 
tions. 
0039. In the present invention, a water-cooling highly 
vacuum sputtering system have to be involved in to fabricate 
the medium. Please refer to FIG. 2(a), which is a diagram 
illustrating the microstructure for the magnetic recording 
layer according to the present invention before and after the 
non-magnetic particles are added. As shown in FIG. 2(a), 
before the non-magnetic particles are added into the film 
structure 20 of the magnetic recording medium, a magnetic 
domain wall 201 of the film structure 20 moves along the 
boundary 2021 consisting of the magnetic crystal granules 
202. After the non-magnetic particles (MgO) 25 are added, 
where the distances among the non-magnetic particles 25 are 
Smaller than the sizes of the magnetic crystal granules 202, 
the magnetic domain wall 201 moves along the non-magnetic 
particles 25, whereby the size of the magnetization transition 
Zone a is thus effectively reduced. 
0040. Please refer to FIG. 2(b), which is a diagram illus 
trating the cross-section view of the magnetic recording 
medium according to the present invention. As shown in FIG. 
2(b), an iron platinum-contented (FesPts) magnetic record 
ing medium 20 is first taken as an example. Initially, a CORN 
ING 7059 barium borosilicate glass substrate 21 is pre-heated 
up to a temperature around 350° C., with which substrate a 
chromium-contented (Cr(002)) base layer 22 and a platinum 
contented (Pt(001)) buffer layer 23 are respectively plated by 
a sputtering process. Then the Substrate is heated up to a 
temperature ranged from 250° C. to 600° C. and a platinum 
contented buffer layer 23 is plated with a iron platinum 
magnesium oxide (FePt MgO) film that is regarded as the 
magnetic recording layer 24 of the magnetic recording 
medium. In the present embodiment, a chromium-contented 
base layer, a platinum-contented buffer layer and a iron plati 
num-magnesium oxide film have the thickness ranged 
respectively from 5 nm to 200 nm, from 0.5 nm to 20 nm and 
from 5 nm to 50 nm that are preferably set to 70 nm, 2 nm and 
20 nm. Furthermore, in the FePt MgO film, the magnesium 
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oxide regarded as the non-magnetic particles 25 has a Volume 
ratio ranged from 0-50 Vol.% that is preferably set to 0-33 vol. 
% and the shape and volume thereof could be adjusted by 
varying the radio frequency power when sputtering; never 
theless the preferable shape is the parallelepiped pillarshape. 
0041. Please refer to FIG.3(a) and FIG. 3(b), which are 
respectively the diagrams illustrating the X-ray diffractive 
pattern with respect to different MgO contents of FePt— 
MgO magnetic recording layer in the magnetic recording 
medium and the bright field image observed from a high 
resolution transmission electronic microscopy (HRTEM) of 
the magnetic recording layer according to the present inven 
tion. As shown in FIG.3(a), exclusive of the diffractive peak 
of Cr(002), the other diffractive peaks shown in the diffrac 
tion pattern demonstrate that the magnetic recording layer 
according to the present invention has the face-centered cubic 
(fcc) structure or the FePt phase 30 of L1. It proves that the 
crystal phase structure of the magnetic recording layer 
according to the present invention is not changed/influenced 
even though the particles MgO are added in. Besides, in the 
magnetic recording layer, it demonstrates a very excellent 
ordering for the magnetic matrix FePt, which reveals that the 
magnetic matrix FePt (001) according to the present inven 
tion has an excellent vertical magnetic anisotropy. The above 
mentioned diffractive peak is appeared until the MgO con 
tents is gradually increased up to 6.13 Vol.%. It is clearly 
shown in the FIG.3(b) that the non-magnetic particle MgO 
has a size around 3 nm. In FIG.3(b), it is noted that the phase 
30 of the crystal granules of the magnetic matrix FePt is not 
thus changed/influenced due to the formation of the non 
magnetic particle MgO. 
0042 Please refer to FIG. 4, which is a diagram illustrat 
ing the relationship of MgO contents with respect to the 
ordering parameter (S) thereof and the MgO contents with 
respect to the vertical coercive force (HL) thereof in the 
recoding layer of the magnetic recording medium according 
to the present invention. As shown in FIG. 4, the properties S 
and HL for the present invention could be significantly 
promoted with just a few amounts of MgO contents (around 
0.15 Vol.% merely), which is a special superiority unachiev 
able by the state of the art. 
0043. Exclusive of the above-mentioned system, a FePt— 
MgO/MgO dual-layer structure could be used for replacing 
the above-mentioned FePt—MgO/Pt/Cr triple-layer struc 
ture. In another preferred embodiment according to the 
present invention, a FePt—MgO/MgO dual-layer structure is 
formed by Sputtering process at a temperature ranged from 
room-temperature (about 25°C.) to 600° C. and the thickness 
for each layers thereofare respectively 20 nm and 10 nm. The 
X-ray diffractive pattern illustrating for different MgO con 
tents (0-6.13 Vol.%) contained in the FePt MgO/MgO dual 
layer structure and the bright field image of HRTEM thereof 
according to the present invention are respectively shown in 
FIG. 5 and FIG. 6(a)-(f). 
0044 As shown in FIG. 5, exclusive of the diffractive peak 
of MgO at the lower layer, the other diffractive peaks shown 
in the pattern demonstrate that the magnetic recording layer 
according to the present invention has the face-centered cubic 
structure or the FePt phase 30 of L1. It proves that the crystal 
phase structure of the magnetic recording layer according to 
the present invention is not changed/influenced even though 
the particles MgO are added in. Besides, in the magnetic 
recording layer, it is demonstrated a very excellent ordering 
for the magnetic matrix FePt, which reveals that the magnetic 
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matrix FePt according to the present invention has an excel 
lent vertical magnetic anisotropy. The strength of the above 
mentioned diffractive peak is attenuated while the MgO con 
tents is gradually increased. 
0045. The change of the microstructure of the FePt— 
MgO/MgO dual-layer with respect to the contents from 0 Vol. 
% to 6.13 Vol.% of the non-magnetic particles MgO con 
tained in the magnetic matrix FePt could be further under 
stood via FIGS. 6(a)-(f). As shown in FIG. 6(a), while the 
recording layer is merely consisted of the magnetic matrix 
FePt without the non-magnetic particles MgO contained 
therein, the structure thereof is a continuous film and the 
crystal granules thereof have an average size around 40 nm. 
With the increasing of MgO contents up to 0.15 vol. 96, a 
plurality of white particles (where the arrows are pointed in 
FIG. 6(b)) are gradually formed in the magnetic matrix FePt 
and the sizes of the crystal granules distributed in the mag 
netic matrix FePt are correspondingly decreased to around 35 
nm. As shown in FIG. 6(c), while the contents of the particles 
MgO distributed in the magnetic matrix FePt is increased up 
to 0.76 Vol.%, it is found that exclusive of the particles state, 
a few amounts of MgO slice are formed in the magnetic 
matrix; however, at the time, the most amounts of the crystal 
granules distributed in the magnetic matrix FePt are still 
contacted with each other. While the contents of the particles 
MgO distributed in the magnetic matrix FePt is increased up 
to 2.61 Vol.%, as shown in FIG. 6(d), the particles MgO are 
getting started to be segregated at the crystal boundary of the 
magnetic matrix FePt and at the time a particle-slice film 
structure is formed, wherein the crystal granules of the mag 
netic matrix FePt have the size around 25 nm. The growth of 
the crystal granules could be suppressed by the MgO oxide 
formed at the crystal boundary of the magnetic matrix as 
shown in FIGS. 6(e) and (f). With the increasing of MgO 
contents up to respectively 4.43 vol.% and 6.13 Vol.%, the 
sizes of the crystal granules of FePt correspondingly would 
decrease to respectively 20 nm and 15 nm, which benefits the 
increasing of the recording density. 
0046 Please refer to FIG. 7, which is a diagram illustrat 
ing the relationship of MgO contents contained in the FePt— 
MgO/MgO dual-layer structure with respect to the vertical 
coercive force (HL) thereof in the magnetic recording 
medium according to the present invention. It could be con 
cluded from the measuring results as shown in FIG. 7, the 
adding of the non-magnetic particles MgO into the magnetic 
matrix did positive for the enhancement of the magnetic 
parameters (for instance, the coercive force HL) for the 
present invented magnetic recording medium. Please refer to 
FIG. 8, which is a diagram illustrating the relationship of the 
MgO contents contained in the FePt—MgO/Pt/Cr triple 
layer structure with respect to the initial magnetized amount 
thereof. It is recognized from the FIG. 8 that while the par 
ticles MgO are added into the magnetic matrix, the pinning 
field of the initial curve could be significantly enhanced. 
Therefore, regardless of the dual-layer structure or the triple 
layer structure, the magnetic parameters of the magnetic 
recoding medium would be significantly improved with 
respect to the MgO contents contained in the magnetic 
matrix. 
0047. In the present invention, the non-magnetic particles 
MgO are distributed in the magnetic matrix with percolated, 
to form a percolated perpendicular medium (PPM) structure 
whose non-magnetic particles are encompassed by the mag 
netic matrix. Please refer to FIG.9, which is a diagram illus 
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trating the cross-section structure formed by the non-mag 
netic particles contained in magnetic matrix according to the 
present invention. As shown in the FIG. 9, these non-mag 
netic particles (where the arrows are pointed) formed in the 
magnetic matrix have the shapes mainly in cylindrical shape 
are used for being regarded as the pinning sites, in order to 
constrain the movement of the magnetic domain wall formed 
in the magnetic matrix, so as to enhance the coercive force for 
the PPM according to the present invention. Exclusive of the 
cylindrical shape, these non-magnetic particles could also 
have a spherical shape, a pillar-shape, a parallelepiped pillar, 
a hexagonally parallelepiped pillar or other irregular shape. 
On the other hand, in accordance with the concept of the 
present invention, each of the plurality of the non-magnetic 
particles has a size ranged from 1 nm to 12 nm, preferably 
ranged from 3 nm to 6 mm. Alternatively, except the non 
magnetic particles with the raw material MgO could be 
formed in the magnetic matrix FePt, the raw material of each 
non-magnetic particles could also be replaced by a carbon 
(C), a boron oxide (B203), a titanium oxide (TiO), a zirco 
nium oxide (ZrO2), a silicon oxide (SiO2), a magnesium 
oxide (MgO), a hafnium oxide (H?O), a manganese oxidize 
(MnO), an aluminum nitride (AIN), a silicon nitride (SiN. 
SiNa) non-magnetic particle or a combination thereof as 
long as whose size of the crystal lattice matches with the 
buffer layer. Furthermore, the nano-scaled voids, holes or 
cavities could be also be used for replacing the non-magnetic 
particles. For the above-mentioned alternative cases, the pur 
pose that the non-magnetic particles are encompassed by the 
magnetic matrix in order to cause the pinning effect in the 
magnetic matrix could be equivalently achieved. While the 
nano-scaled Voids, holes or cavities are used for replacing the 
non-magnetic particles, the sizes thereof are ranged from 1 
mm to 30 nm, preferably ranged from 4 nm to 20 nm. 
0048. To sum up, the present invention resolves the hardly 
overcame issue regarding the poor thermal stability existing 
in a conventional magnetic recording medium that especially 
occurs in the medium with ultra Small crystal granule and less 
noise output. A magnetic recording medium with ultra highly 
recording density is thus realized. 
0049. While the invention has been described in terms of 
what are presently considered to be the most practical and 
preferred embodiments, it is to be understood that the inven 
tion need not to be limited to the disclosed embodiment. On 
the contrary, it is intended to cover various modifications and 
similar arrangements included within the spirit and scope of 
the appended claims that are to be accorded with the broadest 
interpretation, so as to encompass all Such modifications and 
similar structures. According, the invention is not limited by 
the disclosure, but instead its scope is to be determined 
entirely by reference to the following claims. 

What is claimed is: 
1. A magnetic recording medium, comprising: 
a Substrate; 
a base layer disposed on the Substrate; 
an intermediate layer disposed on the base layer; and 
a recording layer disposed on the intermediate layer and 

including a magnetic matrix and a plurality of non 
magnetic particles percolated in the magnetic matrix. 

2. The magnetic recording medium according to claim 1, 
wherein the Substrate is a glass Substrate. 
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3. The magnetic recording medium according to claim 1, 
wherein the base layer is one selected from a group consisting 
of a chromium-contented layer, a chromium based alloy and 
a magnesium oxide layer. 

4. The magnetic recording medium according to claim 1, 
wherein the intermediate layer is one of a platinum-contented 
layer and a platinum based alloy. 

5. The magnetic recording medium according to claim 1, 
wherein the magnetic matrix is one selected from a group 
consisting of an iron platinum layer, a cobalt platinum layer 
and an iron platinum and cobalt platinum based magnetic 
alloy. 

6. The magnetic recording medium according to claim 1, 
wherein each of the plurality of the non-magnetic particles is 
one selected from a group consisting of a carbon, a boron 
oxide, a titanium oxide, a Zirconium oxide, a silicon oxide, a 
magnesium oxide, a hafnium oxide, a manganese oxidize, an 
aluminum nitride, a silicon nitride and a combination thereof. 

7. The magnetic recording medium according to claim 1, 
wherein each of the plurality of the non-magnetic particles 
has a size ranged from 1 nm to 12 nm. 

8. The magnetic recording medium according to claim 1, 
wherein the plurality of the non-magnetic particles are ones 
of nano-scaled holes and cavities. 

9. The magnetic recording medium according to claim 8. 
wherein the nano-scaled holes and cavities have sizes ranged 
from 1 nm to 30 nm. 

10. The magnetic recording medium according to claim 1, 
wherein the plurality of the non-magnetic particles have a 
shape selected from a group consisting of a spherical shape, a 
pillar-shape, a cylindrical shape, a parallelepiped pillar and a 
hexagonally parallelepiped pillar. 

11. The magnetic recording medium according to claim 1, 
wherein the plurality of the non-magnetic particles in the 
recording layer have a volume ratio between 0% to 50%. 

12. The magnetic recording medium according to claim 1, 
wherein the base layer, the intermediate layer and the record 
ing layer have the thicknesses ranged respectively from 5 nm 
to 200 nm, from 0.5 nm to 20 nm and from 5 nm to 50 nm. 

13. A magnetic recording medium, comprising: 
a Substrate; 
a base layer disposed on the Substrate; 
an intermediate layer disposed on the base layer, and 
a magnetic recoding layer, in which a plurality of holes are 

percolated, which is disposed on the intermediate layer. 
14. A magnetic recording medium fabricating method, 

comprising: 
(a) providing a Substrate; 
(b) forming a base layer on the Substrate; 
(c) forming an intermediate layer on the base layer, and 
(d) forming a magnetic layer on the intermediate layer to 

have a plurality of non-magnetic particles are formed 
therein; and 

(e) percolating the plurality of non-magnetic particles in 
the magnetic layer. 

15. The fabricating method according to claim 14, wherein 
the base layer, the intermediate layer, the magnetic layer and 
the plurality of non-magnetic particles are formed by a sput 
tering process. 

16. The fabricating method according to claim 15, wherein 
the base layer and the intermediate layer are formed at a first 
temperature ranged from 200°C. to 400° C. and the magnetic 
layer and the plurality of non-magnetic particles are formed at 
a second temperature ranged from 200° C. to 600° C. 
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17. A magnetic recording medium fabricating method, 18. The fabricating method according to claim 17, wherein 
comprising: the dual layer is formed by a sputtering process. 

19. The fabricating method according to claim 17, wherein 
the dual layer is formed at a temperature ranged from 200° C. 

(b) forming a dual layer including a base layer and a mag- to 600° C. 
netic layer with a plurality of percolated non-magnetic 
particles on the Substrate. ck 

(a) providing a Substrate; and 


